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Mr. RENNIE corroborated  the  statements  in  the  paper,  ana  ob- 
served  that  the  situation  might  appear somewhat ill chosen. It had, 
however, been selected,  under  peculiar  circumstances,  by  the 
Emperor  Alexander,  who  desiring  to  form a dock  in  the  Black  Sea, 
where,  it  must  be  remembered,  there waq not  any rise, or fall of 
tide,  imagined  that  advantage  might  be  taken of a copious stream, 
flowing from  the  heights,  in  the  immediate  vicinity  of Sevastopol, 
to  fill a dock,  formed a t  a certain  level  above  the sea, which  could 
be  reached by the locks, the  gates  for which were described in  the 
paper,  the  supply of water  for  lockage  being derived from  the  re- 
servoir  connected  with  the stream. By  excavating  the  docks at the 
higher  level,  considerable  expense was  avoided, as the  shore  was 
rocky  and  precipitous ; but  on  the  top  of  the cliff there was ample 
space for the  establishment  of a naval  arsenal,  with  dry  docks for 
different-sized vessels. I t  was, however,  found, that  the  stream was 
insufficient for  the  supply  of  the locks, and a steam-engine  had been 
constructed  by Messrs. Maudslay  and  Field  for  pumping  up  sea 
water to supply  the deficiency. 

In the  construction  of  the  lock  gates, many  difficulties presented 
themselves, from  the  unusual size and  weight of the different parts, 
which  required  accurate  adjustment. A n  entirely new establish- 
ment was therefore fitted np,  with  planing  and  drilling  machines, 
made by Messrs. Whitworth  and Co., of  Manchester, whose skill 
in  the  design  and  execution of these tools could  not  be  too  highly 
praised. The  mode  in  which  these  tools  were employed, had been 
described so fully,  that  it was not necessary to  repeat  it,  except  to 
notice  the difficulty of  adjusting  the  drill,  to  make  such a number 
of holes diagonally,  with  perfect  accuracy ; but  the method adopted 
had  proved  very  satisfactory. 

Many  experiments  were made, as to  the  form  of  the  main  bars of  
the  gates,  and at length  that of the  form  shewn  by Fig. 4 was 
adopted, as offering  the  greatest  strength, consistent with  the  quan- 
tity of metal employed. 

Fig. 4. 
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It would be  observed,  that  there was only  one  small  sluice  in 
each  gate;  it  must,  however,  be  remembered,  that  the  water  was 
]et off by  lateral  culverts of considerable size, quicker  and  better 
than  it would have been tllrough  the sluices. The  gates  had 
proved  very successful and were perfectly  water-tight,  and easy to 
work,  notwithstanding  their  large dimensions. T h e  gross  weight of 
castings  submitted  to  the  operation  of  the  machines was 1760 tons, 
and 7 2  tons of metal  were  taken  from  them by planing  and  drilling. 

Sir JOHN  RENNIE, President, repeated,  in  answer  to a question 
from Capt.ain Moorsom, that, as had  been  stated  in  the  paper,  the 
gates  were  originally  intended  to  have been made  of  timber,  but 
in  consequence of the  anticipated  attacks of the ‘‘ teredo navalis,” 
or some worm  of that species, which  had  committed  great  ravages 
on  timber  constructions  in  that  locality,  it was decided to construct 
them  entirely  of  iron. 

Captain  MOORSOM observed, that  unless  the  worm  extended  its 
operations  within  the  influence  of  the  fresh  water,  which was an  un- 
usual  circumstance,  it  would  have sufficed to  have  made  only  the 
lower  gates  of  iron,  and  those  above of timber. 

Mr. FIELD, V. P. said it was possible, that  the  water  which 
was pumped  up  from  the  lower  level  to  supply  the deficiency of the 
stream  above,  might  carry  up  with  it  the worm  also, and on that 
account  it  might  have  been  deemed a proper  precaution,  to  construct 
the  gates  entirely of  metal. T h e  two  engines  employed  for  forcing 
up  water,  were  each  of 30 H. P., and worked three  large pumps. 

Mr. RENDEL, V. P. thought  the reasons given  for  the establish- 
ment  of  the  docks SO much  above  the  level of the sea, were  scarcely 
sufficiently valid,  unless  the “ Imperial will,” was added.  However, 
without  entering  into  that  question,  it  must  be  admitted,  that  the 
tools  which  had been contrived  by Mr. Whitworth,  for Messrs. 
Rennie,  were  unequalled in   the kingdom. The  manner  in  which 
such masses of  metal  were  transported  from  place  to  place  and 
their  surfaces  accurately  planed  and  drilled, was really  admirable. 
All civil engineers  should  be  aware of these facilities, iu order 
to  know  where  they  could  get  such work executed. 

H e  was not  aware,  until  the  present  time,  that  any  destructive 
worm existed in  fresh  water : i t  was a fact  of  such  importance,  that 
i t  would be  desirable  to  obtain  more  positive irlformation relative  to 
it,  for  in  all works, like  those upon which  he was engaged,  such 
practical  facts  were  most  valuable. 

Mr.  COCKBURN CURTIS had  never  found  any  destructive worm 
in fresh  water,  in  England; on the  contrary,  the  ravages  of  the 
‘‘ Teredo,”  and  the ‘‘ Terebrans,”  appeared  to  be confined at   the  
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utmost  to  the  region  of  the  brackish  water. For instance, a t   the  
entrance  of  Yarmouth  Haven,  the  pier was much  injured;  but 
higher  up  the  river, as the influence of  the sea-water diminished, so 
the  attacks  of  the  worm  appeared  to decrease. 

Mr. REDMAN corroborated  the  fact  of  the  destructive  attacks of 
the  worm  in  brackish  water : he had noticed it particularly  in  the 
progress  of  the  works at the  Gravesend pier, and  also at the  Green- 
hithe pier. 

Mr. AYRTON believed, that  the  temperature of the  water  in- 
fluenced the  action of the  worm  upon  timber. H e  had seen piles 
entirely  destroyed  in  fresh  water,  on  the  western  side  of  India,  in 
the  river  near  Madras, at the  height  of 1800 feet  above  the  level of 
the sea. 

Mr. COCKBURN  CURTIS said, that  circumstance  had  entirely 
escaped his  notice,  although  he  had  been  employed  in  several dis- 
tricts  of  the  Madras  Presidency,  in  situations  where  such  an  occur- 
rence  would  have  particularly  interested him, and  he was inclined 
to think,  that  in  the  case  alluded  to, Mr. Ayrton had been deceived 
by  appearances,  and  that  the  timber  had been destroyed by some 
other  species  of worm, or insect, and  not  by  either  the ‘‘ Teredo” 
or the ‘‘ Terebrans.” 

Mr. RENDEL, V. P. had  never seen any case of  the  destruction of 
timber by the  “Teredo”  in  fresh  water,  but  he  had  certainly seen 
injury  from  the “ Terebrans,”  in  water  that was not  absolutely  salt. 

Mr. BRUNEL wished to  understand  whether it was a fact,  that  the 
timber was destroyed in  that  peculiar  situation,  in  fresh  water, at a 
height of 30 feet  above  the  sea;  because  if so, there was a sufficient 
reason for  the  gates  being  made  entirely  of  iron ; but otherwise, he 
coneeived,  that the employment  of  metal  for  the  outer  gates  would 
have sufficed, and  the  inrler  ones  might  have  been  made  of  timber. 

Mr. RENDEL, V. P .  said he could not  let  the discussion ter- 
minate,  without  remarking,  generally,upon  the  apparently  capricious 
attacks of the  worm ; there  were  many  localities where, in  one  spot, 
the piles were  totally  destroyed,  in a short period, in  spite  of all 
attempts  to  preserve  them ; whilst a t  a short distance, there  existed 
timber  constructions,  which  had  stood  for a long  series  of years, 
without  any  appearance of injury.  This Circumstance  had induced 
particular  observations on  his part,  and  he  found,  generally,  that 
mhere  there was a gravelly,  or  sandy  bottom,  and a clear  running 
stream,  there was rarely any worm ; but,  that  wherever  there was a 
deposit  of  mud,  and  an  interrupted flow of  the  water,  there was 
usually  abundant  evidence  of  the  existence of the worm. 
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APPENDIX. 

Explanation of the Plates 1 to 6. 

Plate 1 shows the  ground  plan  of  the  building  erected for the  con- 
struction, of the  gates,  and  the  general  arrangement  of  the 
various  machines employed. 

A. The  planing  machine,  acting  simultaneously  upon  the 

B. T h e  machine  for  planing  simultaneously  the  mitre-post 

c. T h e  machine  for  boring  the  bolt-holes  in  the heel-post G. 
D. The  machine  for  drilling  the  diagonal  bolt-holes  in  the 

E The machine  for  drilling  the holes in  the ribs, for fasten- 

I.  I. A gate  in process of  being  put  together  upon a platform. 
Plates 2 and 3 give  transverse  sections of the  buildings  with  the 

travelling  crane (F) which  commands all the machines. 
A. The  end  view of the  machine,  planing  simultaneously 

B. The end view of the  machine,  planing  simultaneously 

C. T h e  machine  for  boring  the  bolt-holes  in  the heel-post, 

T h e  machine  for  drilling  the holes in  the ribs, for  fasten- 

heel-post G, and  upon  the  ends  of  the  ribs H H. 

K, and  the  cill-rib L. 

ends of the ribs. 

ing on the  plating. 

the heel-post G, and  the  end of the  ribs H. 

the  mitre-post K, and  the  cill-rib L. 

&C. 

ing  on  the  plating. 
F. T h e  travelling  crane. 
L The  ribs  of a gate  in process of  being  adjusted  to  the 

Plate 4. T h e  plan of a pair of entrance  gates, 64 feet  between the 
piers,  showing  the  radial  tramways  and rollers, and  the 
crabs  for  opening  and  shutting  the  gates, 

heel-post and mitre-post. 

Plate 5. The  exterior  elevation of ditto. 
Plate 6. T h e  interior  elevation of ditto. 
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